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The Lunar Science Institute 

3303 NASA ROAD 1 

HOUSTON, TEXAS 77050 

TEL: C713) 480-S2OO 
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26 March 1977 


Professor Carl Sagan . 

Laboratory for Planetary Studies 
Cornell University 
Ithaca, New York 14853 

Dear Professor Sagan,;: 

In view of the fact that a ring of Uranus now seems to be 
observationally indicated, I am forced to bring up the following 
matter. 

In late 1972 or early 1973 ( your office must have the 
records ), I submitted the enclosed manuscript to Icarus . 

You rejected it on the basis of referees' comments such as 
that my discussion is based on "Alfven-Arrhenius numerology” 
and hence should not be published. 

My prediction was based on the basis of an astrophysical 
model - the Alfven-Arrhenius model. All astrophysical predict¬ 
ions are necessarily based on a model, and a successful pred¬ 
iction in part vindicates the model. And surely a paper that 
scientifically predicted the existence of a ring around a 
specific planet has to be significant vis-a-vis your journal. 
Your rejection of the paper reflected to me not the spirit of 
Icarus, but rather that of cautious Daedalus - and also a lot 
of scientific parochialism on the part of your referees. Having 
been a graduate student at that time, I did not have the courage 
to contradict the rueful remarks of your referees. 

May I suggest that you now consider publishing the paper 
with an editorial note as to when the paper was originally 
submitted? Incidentally, Icarus never returned to me the 
original photograph accompanying the original manuscript. 

I shall be very appreciative of an early response from 

you. 


copies to: 

Hannes Alfven 

Gustaf Arrhenius 

Robert O. Pepin, Director,LSI 


Sincerely yours, 
Bibhas R. De 
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ABSTRACT 


It is speculated from an empirical point of view that there may¬ 
be yet unobserved matter around the planet Uranus inside the orbit of 
Miranda. Such matter, if any, is likely to be emplaced in the form of 
rings. 
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ON THE POSSIBILITY OF EXISTENCE OF A RING OF URANUS 


Bibhas R. De 

Department of Applied Physics and Information Science 
University of California, San Diego 
• La Jolla, California 92037 

A recent paper by Alfven and Arrhenius (1972) has drawn attention 

to the fact that the Moon may not have been Earth's original satellite, 

but a captured planet. The Earth may have had its own satellites which 

were "swept up" by the Moon during the process of capture. The 

existence of such satellites may be conjectured on the basis of Figure 

M 

c 

1, which shows the quantity —- (M^ = mass of the central body, R ^ 

orb c ♦ UIU 

= orbital radius of the secondary body) for the secondary bodies (planets 

around the Sun or satellites around the planet) in the solar system 

plotted as a function of M £ . The figure shows that all the secondary 

bodies are formed in three bands. Whenever a band is located sufficiently 

above the surface of the central body, the formation of secondary bodies 

takes place by the accretion of swarms of small grains that encircle the 

central body and act as the precursors of the secondary bodies. The 

* 

physical basis of this diagram has been discussed in the above reference. 
We shall discuss below the specific case of formation of secondary bodies 
around planets. 

In the region close to the planet, the small grains'* cannot coalesce 
together to form larger bodies (satellites) because of the disruptive 
tidal forces due to the planet. There may instead be the formation of 
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rings in this region. This region extends to a distance R from the 
planet, called the Roche limit, and is given by 


( 


R_ 

R 

P 




where R is the radius of the planet and p and p are the average 
P P 

density of the planet and the density of the grains respectively. 

Xf for p we use the average density of the planets, we can calculate 
the Roche limits. Even if p differed from the average density of the 
planet by a factor of 2, the position of the Roche limit changes only 
by a factor 1.26 and hence our discussion is not affected very much. 

In Figure 1 these Roche limits are indicated by horizontal bars. We 
observe the following features of this diagram: 

In the case of Saturn, the shaded band extends into the Roche 
region and we have formation of rings. The outer border of the ring 
system is located at about 2.3 R Saturn * The possibly captured satellite of 
Saturn, Phoebe, at about 217 R Saturn probably never came close enough 
to Saturn to disturb this ring system appreciably. 

On the same basis it is also possible that the Earth, Jupiter 
and Uranus may also have formed rings in the past. But the Earth has 
captured the massive "planet" Moon, which probably came close to the 
Roche limit (Gerstenkorn, 1969) during the process of capture. Thus 
the Moon is likely to have swept up all the matter in the ring, or 
perhaps caused some of the matter to fall down to the Earth. In the 
case of Jupiter, we note that the satellite Aroalthea has formed just 
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on the edge of the Roche region. This would have formed out of much 
of the matter that would otherwise form the ring. However, it is still 
possible that some particles remain in orbit around Jupiter within its 
Roche limit. 

In the case of Uranus also, we expect a ring system on the basis 
of our diagram. Uranus has no captured satellites, and its satellite 
system shows a striking regularity - all the five satellites moving in 
almost circular orbits, showing that this system has not been perturbed 
at all by outside influences. The innermost Uranian satellite, Miranda, 
is far away from the Roche limit. - Thus it seems that if Uranus had 

formed a ring system by the same general processes as Saturn, it would 

* 

survive to this day. The Roche limit of Uranus is about 2.44 R TT 

Uranus 

9 

or about 5*7 x 10 cm, and the ring system should be located within 
this region. Whether or not such a ring will be observable is a 
question difficult to answer from theoretical arguments. 

It seems reasonable on the basis of the above discussion to 
conclude that the most likely place for the existence of another ring 
in the solar system is around Uranus. 


REFERENCES 

Alfven, H. and Arrhenius, G. (1972). Origin and Evolution of the 
Earth-Moon System. The Moon, 5, 210-230. 

Gerstenkorn, H. (1969). The Earliest Past of the Earth-Moon System. 
Icarus, 11, 189-207. 
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Fig. 1. Structure of planet and satellite systems in terms of gravitational 
energy and mass of central body.. Secondary bodies are generated 
within three shaded bands. (It is possible that the existence of the 
Martian satellites indicates a-fourth band. ) Whenever a band is 
located sufficiently above the surface of the central body, formation 
of secondary bodies takes place. The horizontal bars represent 
the Roche limits in the case that the secondary bodies have the same 
density as the central body. Inside the Roche limit small grains 
cannot accumulate to form large secondary bodies because of tidal 
disruptive forces. Instead, the grains may form a ring system, such 
as the Saturnian rings (from. Alfven and Arrhenius, 1972). 
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THE ROYAL INSTITUTE OF TECHNOLOGY 

Department of Plasma Physics 


1377-04-05 


Dr Bibhas R. De 

The Lunar Science Institute 

3303 NASA Road 1 

Houston, Texas 77058, USA 


Dear Bibhas, 

Thank you for your most exciting letter. Congratulations to 
the discovery of your predicted ring'. 

I look forward to learn how Carl Sagan will react. 


I have not got very detailed reports about the discovery, but 
it seems that the outer limit is somewhat below the Roche limit 
and the lower limit close to two third of the synchronous radius. 
So if my data are correct, this is just what is should be. 


With kind regards, 


t- "to- 


Yours sincerely, 


f''! CA/VAyl_Qx / > 1 


Hannes Alfven 


UNIVERSITY OF CALIFORNIA, SAN DIEGO 


BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO 



SANTA BARBARA • SANTA CRUZ 


SCRIPPS INSTITUTION OF OCEANOGRAPHY 


GEOLOGICAL RESEARCH DIVISION 
LA JOLLA, CALIFORNIA 92093 


March 30, 1977 


Dr. Bibhas De 

The Lunar Science Institute 
3303 NASA Road 1 
Houston, Texas 77058 

Dear Bibhas: 

Thank you very much for the copy of the manuscript, which I reread 
with great pleasure, and the accompanying letter to Sagan, which I thought 
was very good. There is a small orthographic error in the word "numerology". 

James Elliott at Cornell, in an interview with the press that I read 
in the paper this morning, points to the fact that Uranian rings have been 
predicted "several times" in the past, maybe it would be a good idea to 
look into what the other predictions were based on too. 

In answer to your question what to do if Sagan refuses to publish, 

(which I would doubt), I would of course be most happy to recommend speedy 
publication f. ex. in Astrophysics and Space Science including a historical 
note on the previous fate of the paper (it would of course be very good if 
you could in some way secure a copy of the previous correspondence). 

Indeed, I just had some correspondence with Zdenek Kopal on the question 
of how to literarily celebrate Hannes' upcoming 70th birthday. We have re¬ 
cently agreed on the format of a letter with calls for contributions. As 
one of Hannes 1 students you would under any circumstance be one of those 
approached, and I have taken this opportunity to send the invitation under 
separate cover. 

As you see, our idea (originally Zdenek's) is that the papers will 
appear in normal order in the various issues, as they are printed. At the 
critical time next year they will then all be collected and made into a 
separate volume. Hence there would be no delay caused by publishing in 
this format. 

By mistake I sent you an unsigned copy of the Newcastle paper; I 
discovered the signed one still lying around so I sent it on also for 
for good measure. 






Dr. Bibhas De 
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One point in our recent discussion which I perhaps did not make 
quite clear, and which pertains much to the discussion in the Newcastle 
paper is that the instability term for nucleation complexes, which is 
notable near the temperature where the saturation limit is reached, be¬ 
comes less and less important at lower temperatures, and hence at in¬ 
creasing degree of supersaturation. This is the basis for the discussion 
f. ex. by Blander. 

In the situation that we deal mostly with in the case of minerals 
formed in space, there is no congruent vaporization and condensation, in 
other words the molecular or atomic units that exist in the gas phase 
are not the same as those associated in the giant molecule that the 
crystal constitutes; the condensation involves a chemical reaction, in some 
cases irreversible. 

Again if this reaction takes place at temperatures far below the 
stability limit of the solid, the polynuclear complexes are rather in¬ 
sensitive to kinetic disruption. The major barrier to overcome is now 
the formation of dimers and trimers, where the number of vibration modes 
still is low enough so that the growing molecular grain has a hard time 
to get rid of the exothermic energy and easily disassociates. Another 
way of saying this is that the critical cluster size has now been displaced 
from the relatively large value at the saturation limit, down to mider and 
trimer size. 

I was very grateful for your taking over my accumulated hotel keys, 
since traffic proved to be rather heavy on the way to the airport, and 
I just barely made it comfortably; with an additional stop at the hotel 
it would have been more nerve-wracking. 

I look forward with great interest to the further developments of 
your correspondence with Icarus. 

With best regards. 



GA:mfd 
Enel: 


Gustaf Arrhenius 



UNIVERSITIES SPACE RESEARCH ASSOCIATION 


The Lunar Science Institute 

3303 NASA ROAD I 

HOUSTON, TEXAS 77058 

TEL: (713) 4B0-B2OO 
CABLE ADDRESS: LUNSI 

May 2, 1977 


Professor Carl Sagan 
Laboratory for Planetary Studies 
Cornell University 
Ithaca, New York 14853 

Dear Professor Sagan: 

Just a reminder that we are still awaiting your response with 
regard to my letter to you of 26 March 1977. 

W vM-n r\XJ^As\<h, 

Sincerely yours, 

Bibhas R. De 

Visiting Research Scientist 

BRD:lm 



r 




INTERNATIONAL JOURNAL OF SOLAR SYSTEM STUDIES 


Laboratory For Planetary Studies, Cornell University, Ithaca, New York 14853. Phone (607)256-4875 


editor: Carl Sagan 


May 2, 1977 


Dr. Bibhas R. De 
The Lunar Science Institute 
3303 NASA Road 1 
Houston, Texas 77058 


Dear Dr. De: 


Thank you for the resubmission of your paper "On the 
Possibility of Existence of a Ring of Uranus" for possible 
publication in ICARUS. The paper is presently with a new set 
of referees from whom we hope to be hearing shortly. 


With best wishes. 


Cordially, 



Carl Sagan 



CS/wg 


Publisher: Academic Press, Inc., 111 Fifth Avenue, New York, N.Y. 10003 



UNIVERSITY OF CALIFORNIA, SAN DIEGO 


BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO 



| SANTA BARBARA • SANTA CRUZ 


SCRIPPS INSTITUTION OF OCEANOGRAPHY 


GEOLOGICAL RESEARCH DIVISION A-020 
LA JOLLA, CALIFORNIA 92093 


May 4, 1977 


Dr. Bibhas R. De 
Lunar Science Institute 
3303 Nasa Road 1 
Houston, Texas 77058 

Dear Dr. De, 

Please accept my congratulations for your unpublished article on 
Uranus; Professor Arrhenius kindly showed me your letter to Sagan. 

What is the latest on it. Is Icarus publishing your note? Please 
send me a preprint of your paper; also a copy of your abstract and 
the full paper submitted to the 8th l.S. Conference. 

I enclose herewith the original news item we got printed in India. 

Best regards, 


Yours sincerely, 



D. Lai 
(Professor) 


DL:mk 
Copy to: 

Professor G. Arrhenius, SI0 







The Times of India, 18 April 1977 


| party which naj-imt 


Uranus rings: Indian 
scientist’s claim 


By L. K. SHARMA 


i AN Indian research student in the 
I U.S. predicted four years ago 
I the existence of a ring of space 
particles around Uranus on the 
basis of an astrophysical model. 
His paper was rejected by the 
premier solar studies journal, 

I Icarus 

The discovery of rings through 
direct observation hit the ^ headlines 
early this month as the “first major 
structural discovery in the solar sys¬ 
tem in the last 50 years. 

I The Indian scientist, Dr. Bibhas K. 
De, who works at the Lunar Science 
Institute at Houston, has now request¬ 
ed Prof. Carl Sagan, editor of the 
journal, to publish his paper with a 
note as to when the paper was origi¬ 
nally submitted. .. , 

A copy of the letter made available 
to The Times of India (along with 
the original paper submitted in late 
1972) says that it was rejected on the 
basis of referees’ comments. One i ot 
the comments was that as the paper 
was based on “Alfven-Arrhemus 
numerology” it should not be pub- 

‘'"The letter says: “All astrophysical 
predictions are necessarily based on a 
model and a successful ptediction n 
part vindicates the model. And surely 
a paper that scientifically predicted 
the existence of a ring arounda spe¬ 
cific planet has to be significant vis- 
a-vis your journal. Having been a 
graduate student at that time, I did 
. I not have the courage to contradict the 
i rueful remarks of your referees. 

The abstract of the paper . sal( **.JJ 
is speculated from an empirical point 
i of view that there may be yet un- 
i observed matter around y; a "%,. 
s side the orbit of Miranda (a satellite) 
. if any. is likely to be emplaced m the 

form of rings. f 

Reporting the discovery now, four 


years after the paper was submitted 
in vain to Icarus, Dr. James Elliot \ 
of Cornell University said that it j 


caught everyone by surprise. (Until 
now Saturn was the only planet en¬ 
circled by rings of space particles). 

Dr. Elliott and his co-workers were 
studying the stars around Uranus—the 
cold mysterious planet, seventh from 
the sun—when they had spotted five 
thin rings. The team was working in 
an airborne laboratory 41,000 feet 
above the southern Indian Ocean 
when the rings were sighted on March 

The rings were not seen earlier, it 
was explained, because light reflected 
from the planet is usually so bright 
that it obscures the rings’ lesser re¬ 
flections. __ w 

NEW SATELLITE 

After the discovery, observatories 
around the world were told the condi- 
tioi.. under which the rings could be 
spotted and asked to confirm the 
finding. After this, an astronomer 
from the university of Arizona also 
sighted the rings from an observatory 
near Perth. Then, two scientists of the 
Indian Institute of Astrophysics in Ban¬ 
galore reported a new satellite of Ura¬ 
nus. This discovery was made by Dr. J. 
C. Bhattacharya and Dr. S. Kuppu- 
swamy of the institute’s Kavalur ob¬ 
servatory. . r . 

The report on the discovery of rings 
said that these were similar to the 
famed coloured Saturn rings but were 
much thinner. It remains to be found 
out what these rings are made or. 
One possibility, according to Dr. 
Elliott, was that the rings were com 
posed of material present during the 
formation of the. solar system that 
never coalesced into moons or were 
remnants of a broken-up moon 

rw ■ it-_i 



















UNIVERSITIES SPACE RESEARCH ASSOCIATION 


The Lunar Science Institute 

3303 MASA ROAD 1 

HOUSTON, TEXAS 77058 

TEL: C 713) <100.3200 
CABLE ADDRESS: LUNS1 

28 April 1977 


Dr. Brian G. Marsden 

Smithsonian Astrophysical Observatory 
60 Garden Street 
Cambridge, Mass. 02138 


Dear Dr. Marsden: 


I thought that the matter described in the enclosed 
pages might be of some general interest to you. I should 
mention that as of this date I am yet to hear f^la Sagan. 

With best wishes. 


Sincerely yours, 

Bibhas R. De 

Visiting Research Scientist 


Enc 



Central Bureau for Astronomical Telegrams 
INTERNATIONAL ASTRONOMICAL UNION 

Postal Address: Central Bureau for Astronomical Telegrams 
Smithsonian Astrophysical Observatory, Cambridge. MA 02138, U.S.A. 

Cables: SATELLITES NEWYORK Telex: 921428 Telephone: (617) 864-5758 


1977 May 3 


Dr. Bibhas R. De 
Lunar Science Institute 
3303 NASA Road 1 
Houston TX 77058 


Dear Dr. De, 

Thankyou for your letter of April 28, and I can sympathize with 
your concern about the matter described in the enclosures you supplied. 

As editor of the IAU Circulars I am of course much concerned with the 
problem of seeing that credit is given where it is due, and I want to 
be sure that we have handled the question of the discovery of the rings 
of Uranus in an appropriate way. 

Let me say first that I believe your claim that you sent the MS 
to Icarus some years ago. And I note in particular your last paragraph. 
But let me, as an interested and unbiased outsider, remark that I do not 
think that a general remark of this type, backed up with some theoretical 
ideas though it may have been, can really be classed as a prediction . 

If you could have specified the distance from Uranus more precisely, 
or if you could have said that the rings would consist of something like 
five extremely narrow structures, it would have been a different matter; 
but I am sure that it must have occurred to other astronomers that there 
was no real reason to believe that Saturn was unique in having rings, 
and that Uranus was an excellent second candidate. Such thoughts would 
have been completely independent of the Alfven-Arrhenius ideas. After 
all, it is a straightforward observation that Saturn has a well-developed 
regular satellite system in addition to its rings. The only other 
planets known to have well-developed regular satellite systems are 
Jupiter and Uranus. If the rings are made of ice (say), Uranus obviously 
becomes a better candidate than Jupiter, and in any case, direct detec¬ 
tion of a Jovian ring would probably have been much easier than a 
Uranian one. As a matter of fact, I believe that A. G. W. Cameron made 
a "prediction" on much these grounds, but he couldn't predict the de¬ 
tailed structure of the Uranian rings either. 
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We must accept, I think, that it is the contrasts between the Saturnian 
and Uranian rings that are of principal interest, and in this sense the 
Uranian discovery of March 10 must be considered as a complete surprise. 

I must also note that it seems to me not at all out of the question that 
Uranus has some regular, fairly substantial satellites as yet undiscovered 
inside the orbit of Miranda. 


Years sincerely 



in G. Marsden 
Director of the Bureau 


BGM/cv 



UNIVERSITIES SPACE RESEARCH ASSOCIATION 


The XitTNAR Science Institute 

3303 NASA ROAD I 

HOUSTON, TEXAS 77058 

TEL: <7!3) 480.3200 
CABLE ADDRESS: LUNSI 

13 May 1977 


Professor F. C. H. Crick 
Salk Institute 
P.O. Box 1809 
San Diego, Calif. 92112 


Dear Francis: 

During one of the very pleasant evenings at your 
house I had an opportunity to discuss with you and some 
of your colleagues the merits of the Alfven-Arrhenius 
theory vis-a-vis the attitude of the scientific community 
towards the theory. With that discussion as the background, 
the enclosed material may be of some interest to you. 

With best regards to Odile and you, I am. 


Sincerely yours 

\ 


Bibhas R. De 

Visiting Research Scientist 


BRD:lm 


Enc. 



THE SALK INSTITUTE 


May 20, 1977 


Dr. Bibhas R. De 
Visiting Research Scientist 
The Lunar Science Institute 
3303 Nasa Road 1 
Houston, Texas 77058 

Dear Bibhas, 

I haven’t yet had time to come to grips with the big, fat 
Alfven-Arrhenius book so the basis of your argument is lost on 
me, but the paper itself seems clear and straightforward. It 
so happens I am just writing to Carl Sagan so I've put in a word 
for you. I do hope he publishes it. 

I go away for six weeks on Sunday, but we hope to be back 
in our new house for the whole of July. Will you be here then? 
If so, do get in touch with my secretary here who will give you 
our new address and telephone number. It would be nice to see 
you both again. 

Best wishes, 


Yours sincerely. 



F. H. C. Crick 

Ferkauf Foundation Visiting Professor 


FHCC:kv 


Post Office Box 1809, San Diego, California 92112 • Telephone {714} 453-4100 



ICARUS 


INTERNATIONAL JOURNAL OF SOLAR SYSTEM STUDIES 


Laboratory For Planetary Studies, Cornell University, Ithaca, New York 14853. Phone (607)256-4875 


editor: Carl Sagan 


May 31, 1977 


Dr. Bibhas R. De 
The Lunar Science Institute 
3303 NASA Road 1 
Houston, Texas 77058 


Dear Dr. De: 


In view of the enclosed remarks of the three referees, I wonder 
what your recommendation about publication of your Uranus paper in 
ICARUS might be. 


Cordially, 



CS/wg 

Enel/ 


Publisher: Academic Press, Inc., 111 Fifth Avenue, New York, N.Y. 10003 


1 Thank you for giving me the opportunity of adding my 
opinion of the paper "On the Possibility of Existence of a Ring 
of Uranus", by B. R. De to those of the previous referees. If 
I had been asked to referee this paper when it was first submitted 
I would have commented that the mere suggestion that Uranus may 
possess a ring system, and De's paper consists of little more than 
that, would not warrant publication unless it was presented in the 
form of a test of Alfven and Arrhenius' theory. To state that 
Uranus may possess a ring system merely because a shaded portion 
of a figure (one of the "bands"), the contours of which are not 
defined in the paper, overlaps a portion of the line representing 
the Uranian satellite system is of little value. 

The formation of the rings of Saturn is described in 
great detail by A and A. They consider that the ring system is the 
"kinematic image" of the plasma initially rotating out beyond the 
Roche limit of the planet. Cassini's division is supposed to 
represent the "shadow" of Mimas. The author should be encouraged 
to present a more detailed description of the structure of the 
Uranian rings along the lines already discussed by A and A. The 
expected and observed structures could then be compared._| 


I I believe that the evaluations made by the referees of 
"On the Possibility of Existence of a Ring of Uranus" (B.R. De, 
author) four years ago were appropriate, although unnecessarily 
harsh. 

The article to my mind contains little information. It 
points out that satellites cannot form within the Roche limit 
and so material there produces rings. It applies the Alfven- 
Arrhenius diagram (which most scientists do not accept because 
its foundation in physics seems very weak) to the solar system 
case and then eliminates all the planets except Saturn and 
Uranus as possibile ring locales. The elimination is question¬ 
able, invoking satellite captures - when convenient - which are 
far from certain and which have little physical justification. 

Thus my feeling is that the original referees were entirely 
justified in recommending rejection and you correct in accepting 
their recommendation. 

There is, however, an obvious political problem with 
rejecting it again since the title is so pertinent and the paper's 
conclusion so correct. To make matters worse, the Alfven-Arrhenius 
ideas have received nearly the scorn reserved for Velikovsky and 
so the public might wonder whether we are open to other ideas. How¬ 
ever, even though Icarus will be liable to charges of narrow thinking* 
I do not believe that there is sufficient scientific value in this 
publication to warrant publication, j 




j — 

Referee's Comments on the Resubmission of "On the 
Possibility of Existence of a Ring of Uranus", 
by B. R. De. 


When someone claims to have predicted something, and 
when the predicted thing is discovered, the prediction 
deserves to be examined on its merits. Velikovsky claims 
to have predicted all sorts of things, but among most 
astronomers his predictions do not command respect, since 
they are not based upon logical chains of reasoning. The 
only criterion to be applied to the present paper is to 
ask whether it accounts for the properties of the newly 
discovered rings of Uranus. 

The reports of the original referees must be given 
serious consideration in this respect. They found no 
meritorious chain of logical reasoning. The author did 
not try to explain the shaded areas in his Figure 1, or 
to explain why, even if the underlying theory were correct, 
the precise boundaries of the shaded areas are correctly 
located, since the prediction is critically dependent 
on this, among other things. Actually, in the intervening 
years, nothing has occurred to give credence to the under- 
lying theory which the author does not discuss. 

There does not appear to be anything unique or difficult 
about predictions of the rings of Uranus. The discovery 
paper mentions several discussions of the rings of Saturn 
which suggest that the phenomenon should not be unique, 
and one paper which discusses the absence of rings of Uranus 
as a cosmogonic puzzle which requires explanation. The 
reasoning in these papers is different from that given by De. 

Hence there can be no merit in publishing this paper now 




UNIVERSITIES SPACE RESEARCH ASSOCIATION 


The liUNAJi Science Institute 

3303 NASA ROAD T 

HOUSTON, TEXAS 77058 

TEL: (713) 408-5200 
CABLE ADDRESS: LUNS1 


June 7, 1977 


Professor Carl Sagan 
Editor, Icarus 

Laboratory of Planetary Studies 
Cornell University 
Ithaca, New York 14853 

Dear Professor Sagan: 

Thank you very much for your letter of 31 May 1977 and the enclosed 
comments from three new referees. Before addressing myself to your 
letter, let me briefly respond to the comments of the new referees. 

The physical basis of my prediction is the following: The Alfv^n- 
Arrhenius theory based on the critical velocity effect of plasma 
physics requires, and observations in the solar system indicate, 
that secondary bodies form in discrete ranges of specific gravita¬ 
tional energy. This basis is not spelled out in my brief note 
because it is discussed in the earlier references. The observational 
band structure is self-evident, and no plasma physicist today 
questions the reality of the critical velocity effect which has been 
experimentally verified. The conclusion of my paper then follows 
from simple logic. I might add, too, that the critical velocity 
effect itself was predicted by Alfven based on the band structure - 
long before the technology necessary to verify the effect became 
available. The question of satellite capture has been discussed by 
many authors - as also by Alfven and Arrhenius in their model. I 
do not see why I may not reasonably invoke this model to support my 
logic - especially when my paper is admittedly based on the AA model. 
Finally, it is not necessary for my paper, nor is it wise, to define 
the "contour" of the bands. No theory of formation of solar system 
should have the pretence at such tailor-perfect exactitude. When 
we do this, we stop being scientists. 

Incidentally, the reference to AA ideas in the so-called discovery 
paper is ill-informed. I do not believe that AA have suggested that 
Saturnian rings are jet streams. It has been the general trend that 
people who have little understood that AA theory are the most vocal 
in expressing their opinions about the theory. 



Prof. Sagan 
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It is clearly stated in my paper that the prediction is based on the 
AA model (and thus constitutes a test for the AA model). Since the 
rings have now been observed, I must assume that your referees 
disagree either with the observed band structure, or with the reality 
of the critical velocity effect. Both positions are untenable. 

It is easy for us to say now that there is nothing special about 
predicting a ring system of Uranus. It is another matter to have 
made the prediction four years ago on the basis of an unpopular 
model (note that two of your new referees mention Velikovsky in this 
context) - at a time when astronomical observations were sufficiently 
advanced that one would be hesitant to make a prediction based on 
any model for fear that any such rings would already have been 
observed. You may note that one of your referees alludes to the 
absence of rings as a cosmogonic puzzle. It was no puzzle to me! 

I was sufficiently impressed by the physics of the AA theory to 
suggest that there is ir^degd some matter inside the orbit of Miranda- 
but it is only that we - have not observed this matter yet. You must 
note also that no unsuccessful predictions have been made based on 
the AA model. 

I now come to your letter. First, let me say that the question of 
revising/modifying/developing the 1973 paper now does not arise - 
the paper must stand as it is. Secondly, I have not seen anything 
in the comments of your five referees that would cause me to 
voluntarily withdraw the paper. Thirdly, I do not think any purpose 
would be served by sending the paper to more referees with similar 
attitudes. 

There are two reasons why I am pursuing the matter with Icarus . The 
first and the A obvious one is that Icarus maintains a record of the 
original submission of the paper. The second reason is you yourself - 
you who are championing the cause of the sciences and arts of 
intelligence. It is natural for me to expect from you a robust and 
decent scientific fairness that transcends the circumscribed visions 
represented for instance by your five referees. 

The final decision must be yours. I do not for a moment doubt that 
you could gather ten more reviews in the same mold. But I think five 
reviews are enough to technocratically justify your rejection of the 
paper. At the same time, I feel that the editor of a journal must 
share the responsibility of the editorial decision. This is especially 
true in the present case since I believe that you have the expertise 
to grasp the entire proceedings. Thus if you agree with your 
referees - if you are satisfied in your own mind that the matter 
has been handled fairly - then the decision should be easy for you 
to make. 



Prof. Sagan 
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My own recommendation - and the only course satisfactory to me - is 
of course that the paper be published in the immediately forthcoming 
issue of Icarus with an indication of the original submission date. 

I believe that Professors Alfv^n and Arrhenius will concur with me. 

I do not wish to suggest any referees in this regard. 

So would you be kind enough to let me know of your final decision at 
your earliest convenience? If your decision is negative, would you 
kindly return to me the glossy print? 

With best wishes. 


Sincerely yours. 



Bibhas R. De 

Visiting Research Scientist 



ARMAGH OBSERVATORY LEAFLET No. 131 


NEWS AND COMMENTS 


SOL4R SYSTEM FEATURES 

BY 

E. J. OPIK 


Reprinted from 

THE IRISH ASTRONOMICAL JOURNAL 
VoL 13 , No. H2 , March!June, 1977 












































































































































































































































Rings of Uranus 


Uranus. From the formulae of two-body elliptical motion, combined with the rates of 
motion of node and periastron (first approximation, I.A.J. Vol. io, loc. cit.), the two 
opposite—ascending and descending—orbits would meet in the node and antinode, at 
otherwise identical orbital elements, when the arguments of periastron (angular distance 
of periastron from node) are u> 2 = — w„ and when 

u> = u) 2 = 45° (5 cos i — sec i), (2) 

i being the orbital inclination of the particle to the equatorial plane of an oblate planet 
(c/. E. J. Opik, “Perturbations of a Satellite by an Oblate Planet”, 5, pp. 79-95* 

1958; Armagh Obs. Contrib. No. 28). The argument of periastron as depending on 
orbital inclination and in which the two opposing streams meet, is then as follows: 

i o° 15 0 30° 45 ° 6o ° 

» 180 0 171 0 143 ° 95 ° ( 23 °) 

Of course, in the f amil y of captured orbits, collisions at very different sets of orbital 
elements must happen. 

The larger the inclination, the greater the (double) velocity of encounter and the 
ensuing fragmentation. Collisions lead to inelastic loss of energy, thus to a decrease of 
the orbital semi-major axis. Ultimately, from a family of long-drawn elliptical or even 
near-parabolic orbits, a ring in circular orbits will be formed, at a distance of slightly 
less than the double of the original average periastron distance (which must be greater 
than the radius of the planet) of the captured family, as it would follow from the con¬ 
servation of angular momentum (not exact, as part of the angular momentum will be 
shared with the planet through tidal interaction). The newly discovered rings of Uranus 
are at distances of from 1.85 to 2.13 times the planetary radius, thus generally less than 
the double value, implying perhaps an almost grazing original encounter and some sub¬ 
sequent shrinkage as due to the combined Poynting-Robertson and tidal effects. 

In May, 1973, I was refereeing a paper by Bibhas R. De, “On the Possibility 
\ of Existence of a Ring of Uranus”, offered for publication in Icarus. I wrote that, 
although not much of tangible substance, the paper “is short and stimulating” and 
“deserves to be published as it stands”. However, Icarus had missed the opportunity 
and did not publish this prophetic contribution. 

I E. Opik 
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INTERNATIONAL JOURNAL OF SOLAR SYSTEM STUDIES 
Laboratory For Planetary Studies, Cornell University, Ithaca, New York 14853, Phone (607)256-4875 

editor: Carl Sagan 


July 12 , 1977 


Dr* Bibhas R. De 
Visiting Research Scientist 
The Lunar Science Institute 
3303 NASA Road 1 
Houston, Texas 77058 


Dear Dr* De: 


I have, as you might guess, been wrestling with the problem you 
have posed me with your paper "On the Possibilty of Existence of a 
Ring of Uranus" — originally submitted to ICARUS in December 1972 
and recently resubmitted with the claim that the recent discovery by 
Elliot jet al . of rings around Uranus is a confirmation of the thesis 
of the rejected paper. I made a serious effort to canvass the relevant 
planetary community and am sorry to say that I have been unable to 
find — in an array of competent scientists of all ages and persua¬ 
sions — a single referee who advocates publication. The enclosed 
additional referee T s report is typical* The essential problem is, as 
you know, the feeling of all of the referees that we are engaged in a 
fallacy sometimes called the enumeration of favorable circumstances — 
that is, that erroneous theories, if there are enough of them and if 
they make a sufficiently large number of predictions, must on occasion 
make a subsequently validated prediction* In addition, however, the 
essential argument of your paper has already appeared in the Alfven- 
Arrhenius volume published as a NASA special report. Either of these 
reasons alone and certainly the two of them together constitute in my 
opinion grounds for rejection of the resubmitted paper. 

As you know, ICARUS is devoted to publishing a very full range 
of ideas, findings and opinions in the planetary sciences and its very 
title is taken from a quotation by Sir Arthur Stanley Eddington intended 
to encourage unorthodox approaches. But at the same time the journal 
is refereed for all the usual reasons and the editor must abide by 
the opinions of the referees. In this case we have accumulated a very 
large number of referees 1 comments — in fact, to the best of my 
knowledge, an all time record for ICARUS. 


[continued] 


Publisher: Academic Press, Inc. ? 111 Fifth Avenue, New York, N.Y* 10003 
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Page 2 


I join several of the referees in feeling that you are a very 
promising young scientist and in hoping that you will not yourself 
find this decision personally discouraging. ICARUS is certainly 
interested in considering for future publication any papers in the 
broad range of planetary sciences from your pen. 

With personal good wishes. 


Cordially, 



CS/cal 

Enclosure 


P.S. I am enclosing the glossy of the figure to your paper as you 
requested. 



review the situation concerning B.R. De’s "On The 

£ 

1 v"" *— “ aiso 

^ the pa P er nor - should it be published^ sci2tific S r^sonr ri Qn the 
other hand you might want to publish it so as to avoid the chare^n^ 
narro^vrnindediess about ICARUS or to avoid ’'turning off 1 ' a talented 
scientist like De early in his career (The problem with this of course 
WUld £eel he — predlcced ^ rings and others would' 
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The Lunar Science Institute 

3303 NASA ROAD I 

HOUSTON, TEXAS 77058 

TEL: (713) 408-5200 
CABLE ADDRESS: LUNSl 

July 20, 1977 


Professor Carl Sagan 
Laboratory for Planetary Studies 
Cornell University 
Ithaca, New York 14853 


Dear Professor Sagan, 


As a matter of professional courtesy, I should inform you that I 
am now trying to publish my paper elsewhere with a brief note 
explaining the circumstances of the paper. In deference to you 
I shall - of my own accord - limit the allusion to Icarus to 
merely "another scientific journal in the relevant field". 


However, as you well know, a large number of scientists have now 
come to know of the matter. The Times of India carried a prominent 
item on this matter without my prior knowledge or effort. I fear, 
then, that those who wish to find out what this "another journal" 
is will easily be able to do so. If you have any objection to this 
publication, please let me know immediately. 

Let me seize this opportunity to thank you and your referees for 
all your efforts in connection with my paper - and to personally 
thank you for your fairness in reopening the question of publication. 
It is gratifying for me to read the last paragraph of your letter. 
Such kind words - especially from a scientist of your towering 
prominence - are indeed heartening. 


I truly wish that the matter had not come to this pass - and that 
you had decided to publish the paper yourself. I respect your 
freedom to navigate Icarus in any direction that you consider prudent. 
In the same spirit, I hope you will understand my need to chart my 
own course. 


With best wishes, I remain. 


Sincerely yours. 


BRD: lm 


Bibhas R. De 

Visiting Research Scientist 





ASTROPHYSICS AND SPACE SCIENCE 

AN INTERNATIONAL JOURNAL OF COSMIC PHYSICS 

Editor-in-Chief Zdenek Kopal 

DEPARTMENT OF ASTRONOMY/THE UNIVERSITY/MANCHESTER MI3 9PI./ENGLAND 

Assistant Editor M. D. Moutsoulas 

DEPARTMENT OP ASTRONOMY / UNI VERSITY OP ATHENS / CJKUECU 

Co-Editors 

A. G. W. CAMERON 
Harvard University^ 

Cambridge* U,S.A, 

C.-Q. FALTHAMMAR 
Royal Institute of Technology % 

Stockholm, Sweden 

C. DEJAGER 
University of Utrecht, 

Utrecht, Holland 

M. KITAMUR A 
University Observatory t 
Mi taka. Tokyo, Japan 

L. M. OZERNOY 
P. N, Lebedev Physical Instil it i 
Academy of Sciences of the U*. 

Moscow , USS.R. 

C \\ SONiiTT 
University of Arizona , 

Tucson, US.A. 

Dear Bhivas, 

As you may be aware, on 30 May 19 78 our distinguished colleague, 
Professor Hannes Alfven, is going to celebrate his 70th birthday. There 
are indeed ample reasons for celebrating this occasion - not only by his 
family, but by his professional colleagues all over the world; for Alfven‘s 
contributions to many branches of our science are too well known to require 
elaboration. Plasma physics (both laboratory and space); ionosphere; 
magnetosphere; the Sun and interplanetary medium (solar-terrestrial relations); 
comets, asteroids - all these have been in the focus of Alfven's interests 
for many years; and equally challenging contributions have been made by him 
more recently to problems connected with the origin of the solar system; and 
to galactic physics,.and cosmology in general. 

It has occurred to many of us that the most appropriate way of 
commemorating the forthcoming jubilee of so distinguished a scholar would 
be to dedicate to the jubilant on the occasion of his 70th birthday a collection 
of scientific papers - to be published first in journals with which Hannes 
Alfven has in recent years been associated - in particular, the Astrophysics 
and Space Science and The Moon ; and the undersigned agreed to act as joint 
editors of the material. 

The aim of this letter is to extend to you a sincere invitation to join 
the group of authors who are going to participate in this occasion. We are, 
in particular, inviting original contributions concerned with any field of 


Dr. Bhivas De 
Lunar Science Institute 
3303 Nasa Road 1 
Houston, Texas 77058 


March, 1977 


y. 



ASTROPHYSICS AND SPACE SCIENCE 

AN INTERNATIONAL JOURNAL OF COSMIC PHYSICS 
Continuation Sheet No. 1 


Hannes Alfven's scientific activity - not only by his former students and 
associates in many parts of the world, but from any scholar who would like 
to associate himself with this occasion. It would certainly meet with the 
approval of the jubilant (who is completely unaware of our plans, and should 
remain so) to avoid contributions of the nature of mere eulogies; on the other 
hand, critical discussions of the requisite standards would be welcome. 

In order to moot the schedule set by the date of the event, it would 
be necessary for us to receive the MSS of contributions intended for this 
occasion not later than the end o f June 19 77 - l.e., approximately half a 
year after the date of this letter. May we request the favour of your early 
response to this invitation? 

Sincerely yours, 

G. Arrhenius Z. Kopal 






publisher: d. reidel publishing COMPANY / dordrecht-holland 
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The Lunar Science Institute 

3303 NASA ROAD 1 

HOUSTON, TEXAS 77058 

TEL: (713) 480-5200 
CABLE ADDRESS: LUNS1 


July 19, 1977 


Professor G. Arrhenius 
Geological Research Division 
Scripps Institution of Oceanography 
La Jolla, CA 92093 

Dear Gustaf: 


In response to your invitation to submit a paper to Alfv^n's 70th 
birthday volume, I am pleased to submit to you the enclosed 
manuscript. I have kept you apprised of the history of the 
manuscript - and the enclosed letter from Sagan will substantiate 
the footnote that appears on the title page of the manuscript. 

I have tried to write the footnote in such a way as not to violate 
any professional codes of ethics, conduct or courtesy. I shall 
also advise Sagan of the submission of the paper "elsewhere". 

I feel that the paper would be a very appropriate tribute to 
Alfven - linking his name (and yours) to yet another cosmic 
discovery. 


Because of the importance of timeliness in the matter, I should 
like to request any possible promptness in the processing of the 
paper. Please feel free to make any changes that you feel necessary 
in the footnote or in the "Note added in July, 1977". If the paper 
is accepted, this Institute will assign a contribution number in 
place of 000 that now appears. 


BED:Ira 

Ends.: Ltr. from Sagan 

MS (3 copies) 

One glossy print 


With best regards. 



Bibhas R. De 

Visiting Research Scientist 
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SCRIPPS INSTITUTION OF OCEANOGRAPHY GEOLOGICAL RESEARCH DIVISION 

LA JOLLA, CALIFORNIA 92093 

4 August 1977 

Professor Zdenek Kopal 
Editor-in-Chief 

Astrophysics and Space Sciences 
Department of Physics 
University of Manchester 
Manchester, England 

Dear Zdenek: 


I am enclosing the manuscript by Dr, Bibbss De, which I have 
briefly mentioned in my earlier letter. I feel that it is an inter¬ 
esting and appropriate contribution to the Alfven volume, since it 
illustrates the difficulties for new ideas to penetrate, and even 
to be properly understood. It is also highly topical in view of the 
recent observational verification of De's prediction. 


In addition to the review comments added, I have seen also the 
earlier ones. They are all characterized by the erroneous conception 
that the prediction represents some purely empirical scheme, and do 
not recognize that the basis is the same quantitative application of 
the critical velocity phenomenon as applied by Hannes also to the 
planets and the other satellite systems. 


It is true that the presence of matter in this region was pre¬ 
dicted by Hannes Alfven, and collaborators on this basis, but De has 
discussed the phenomenon already in earlier (and later) publications 
in terms that are specific for the Uranian system, and has added the 
reasonable prediction that the matter would be in the form of rings, 
since the region is inside the Roche limit. 


As for the comments by the recent reviewer, which are enclosed, 
he obviously did not make-a serious effort to understand it, nor to 
read the references made in it. 

The comment that "any solar system origin scheme would produce 
matter in those regions” is a typical irresponsible review statement, 
which is not substantiated by any work that I know of. What is charac¬ 
teristic of Hannes 1 approach is that it produces a strongly zoned 
solar system, rather than the initially homogenous system that is 
characteristic of most other theories with permutations introduced in 
more or less physically acceptable ways later. This includes also the 
very sharp cut-offs in the asteroid belt and in the Saturnian rings. 

It is regrettable that carelessly prepared off-the-cuff reviews 
without background studies are produced under the assumption of being 
serious and objective. 

Carl Sagen is correct in stating that some of this is now in our 
NASA monograph, but this was not the case at the time when he received 
De's manuscript for publication. I consequently see his paper partly 
as a historical document, and in that capacity particularly suitable 
for the.present purpose. But I would very much, of course, depend on 
your opinion on the matter, and I would very much look forward to hear¬ 
ing from .you. 





I suggested to the author some minor editorial changes, 
for example^to change the title to "...based on application 
of the Alfven critical velocity theory to the Uranian satel¬ 
lite system." 

I also suggested some minor modifications of the foot¬ 
note. Bibbas De has approved of both these and the proposed 
title change, and I attach an accordingly modified title page, 
a copy of which I have sent him. 



INTERNATIONAL JOURNAL OF SOLAR SYSTEM STUDIES 


Laboratory For Planetary Studies, Cornell University, Ithaca, New York 14853. Phone (607)256-4875 

editor: Carl Sagan 


November 22, 1977 


Dr. Bibhas R. De 
Visiting Research Scientist 
The Lunar Science Institute 
3303 NASA Road 1 
Houston, Texas 77058 


Dear Dr. De: 


I wonder, when you get a chance, if you can tell me the ultimate 
fate of your paper which touches on the Uranus rings. Incidentally, I'm 
grateful to you for your very courteous letter of July 20th. 

With all good wishes, 


Cordially, 



CS/sl 


Publisher: Academic Press, Inc., iti Fifth. Avenue, New York, N.Y. 10003 
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SCRIPPS INSTITUTION OF OCEANOGRAPHY GEOLOGICAL RESEARCH DIVISION 

LA JOLLA, CALIFORNIA 92093 


December 1, 1977 


Dr. Bibhas De 

The Lunar Science Institute 

Nasa Road 1 

Houston, Texas 77058 


Dear Bibhas, 

Gustaf asked me to thank you for your kind letter of November 22. 
In response, he suggests that we find out from Dr. Kopal if the paper 
Was accepted and go from there when this answer arrives. A letter to 
Dr, Kopal about this is in the mail now. 

Did you have a wonderful Thanksgiving? We miss you both a great 
deal, and all we can hope is that circumstances soon will bring us all 
together again. 

In the meantime, many kind wishes. We shall let you know all soon 
as the answer from Kopal arrives. 


Sincerely 
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UNIVERSITIES SPACE RESEARCH ASSOCIATION 


The Lunar Science Institute 

3303 NASA ROAD I 

HOUSTON, TEXAS 77058 

TEL: (713) 486-3200 
CABLE ADDRESS: LUMSJ 


December 22, 1977 


Professor Carl Sagan 
Laboratory for Planetary Studies 
Cornell University 
Ithaca, New York 14853 

Dear Professor Sagan: 

Your letter of November 22, 1977 was indeed very welcome. 

I could not respond earlier as I myself did not have any formal 
notification of acceptance of the paper. However, I have just 
learned that the paper has been accepted for publication by 
ASTROPHYSICS AND SPACE SCIENCE, and is scheduled to appear in a 
special volume of the journal in May, 1978. 

Kwk. 

The recent discovery must not^escaped your attention that 
the Uranus rings are indeed much like those of Saturn (NATURE, 8 
December 1977). 

I enclose a preprint for your information. If you have any 
questions or comments, do write to me. 

With best wishes for the holiday season^ 

Sincerely yours, 

Bibhas R. De 

Visiting Research Scientist 


BRD/md 


Enc. 
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THE SALK INSTITUTE 


January 30, 1978 


Dr. Bibhas R. De 
The Lunar Science Institute 
3303 Nasa Road 1 
Houston, Texas 77058 

Dear Bibhas, 


Glad to hear that your paper got published at 
last. Do look; us up whenever you are in La Jolla. I do 
hope you and Gopa will soon manage to get a job in the 
same place. 

With best wishes from us both, 

Yours 

F. H. 

FHCC/bral 


sincerely. 



C. Crick 


Post Office Box 1809, San Diego, California 92112 * Telephone (714) 453-4100 



INDIAN INSTITUTE OF ASTROPHYSICS 

BANGALORE- 560034 


Prof.J.C♦Bhattacharyya 


January 5, 1970 


Dear Dr*De, 

Thank you very much for a preprint of your paper 
"A 1972 prediction of Uranian rings based on the Alfven 
critical velocity effect 11 which I have read with keen 
interest* Our original interpretation of March 10, 1977 
Kavalur records had to be modified after taking into 
account other observations and as a result of careful 
examination of our own* The new interpretation ba-s 
has recently come out as a paper in "Nature", a photostat 
copy of the same is enclosed* 

With kind regards, 


Dr.Bibhas R•De 
Universities Space Research 
The Lunar Science Institute 
3303 NASA Road 1 
Houston, 

Texas 77058 


Yours sincerely, 

- 

BhatteJctlja ryya 


J.C 


VJ 


Association 


U * S . A 



January 16, 1978 


Professor J. G. Bhafctaebaryya 
Indian Institute of Astrophysics 
BAKGAIORE 560034 
Karnataka, INDIA 

Dear Professor Bhafctachsryjra: 

Your letter of January 5, 1978 was indeed very welcome. Although it is somewhat 
late, let me congratulate you and your colleagues on the spectacular discovery. 

I had already read your recent NATURE paper and sent copies to Professors Alfven 
and Arrhenius, and also mentioned it to Carl Sagan. No had in fact expected 
Uranus rings to he ''a atum- like' 1 •— and the Elliot ring system disturbed us. 
Sagan's referees used the dlsaitnil^arity of the Saturnian and the Uranian rings 
as a major point against our prediction. Thus you can understand how pleasantly 
surprised we were to read your paper. If I get a chance, I shall mention this 
paper in a "Note added in proof" in the prediction paper. 

With very best regards. 


Sincerely, 


Bxbhas R. De 

Visiting Research Scientist 



UNIVERSITY OR MARYLAND 

| nrtitute for PR* I S cience anJ T^knologij 

College Park- M^l cinJ 20742 


%12M 

Tel: (30l) 454-2£3£- 


April 14, 1981 


Dr, B, R. De 

Lunar and Planetary Institute 
Houston, TX 77058 

Dear Dr. Det 

Please send me a reprint of your paper "A 1972 prediction,,," 
published in the Moon and Planets (1978), and other papers on this 
subject. 

I am writing a history of theories of the origin of the solar 
system, and would be especially interested in more information about 
the rejection of your paper in 1972. Gan you tell me the name of 
the journal and the reasons for rejection? I would of course treat 
this information as confidential if you wish, and would not reveal 
it to anyone else without your permission. 

Yours sincerely, 

Stephen G. Brush 
Professor 
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UNIVERSITY OF MARYLAND 



College Pari;., darijlcmd "20742 


Tel: (30l) 454^6«)6 2724 


May 4, 1981 


Dr. Bibhas R. De 

Long Range Research Division 

Exxon Production Research Company 

P. 0. Box 2189 

Houston, TX $7001 

Dear Dr, Dei 

Thanks very much for sending the copies of correspondence about 
your "prediction" paper and the other reprints. I will let you know 
when I'have had a chance to go through this material and have something 
to say or ask about it. 

Under separate cover I am sending a reprint of my recent paper 
on theories of the origin of the solar system from 1900 to I960. At 
the moment I am preparing a paper on Harold Urey and the Origin of 
the Moon. One of the interesting episodes there is the rejection of 
a paper by O'Keefe and Urey, submitted to Geochimica et Co smochimica 
Acta, later published in Phil. Trans . Regardless of what anyfcne might 
think of the validity of the 0'Keefe-Urey arguments, it seems incredible 
to me that any journal would reject this paper, since Urey had been a 
major influence on the Apollo program on the basis of his capture theory, 
and was now giving up that theory because of Apollo results,* that fact 
in itself should have made the paper newsworthy! 


Yours sincerely, 




Stephen G. Brush 
Professor 















T.l: (301) 2724 


July 16, 1985 


Dr. Bibhas R. De 

Chevron Oil Field Research Company 
P. 0. Box 446 
La Habra, CA 90631 

Dear Dr. De: 

In reply to your letter of 10 July, I am still working on my book 
on the history of theories of the origin of the solar system, which 
will include a brief section on the ringscof Uranus. I would appreciate 
any recent reprints of your research in the general area of planetary 
science. 

Enclosed is an article on the history during the period 1900-60, 

You may also be interested in our editionoof Maxwell's papers on Saturn's 
Rings (see enclosed flyer). 


Yours sincerely, 



Stephen G. Brush 


enclosure: 


II 


Ftom bump to clump..." 
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THE UNIVERSITY OF MARYLAND 


INSTITUTE FOR PHYSICAL SCIENCE AND TECHNOLOGY 
College Park, Maryland 20742-2431 


July 21, 1988 


Dr. Bibhas R. De 

Standard Oil of California 

Chevron Oil Field Research Company 

P. 0. B. 446 

La Habra, CA 90631 

Dear Dr, De.: 


About seven years ago you very kindly sent me copies of your 
correspondence with Carl Sagan, Brian Marsden.etc. regarding the 
publication of your paper predicting the rings of Uranus, 

After completing some other projects I have now come back 
to this subject and have written an account of this incident as 
part&f a general review article on theories of the origin of the 
solar system during the last 3 decades. I am enclosing a copy of 
the draft of this section and would appreciate any comments and 
corrections, I am also sending copies to Sagan and Marsden to see 
if they have any objection to my quoting from their letters. 

In connection with your statement, alluded to at the top of 
page 162, that Alfven's theory had made several correct predictions 
aside from that of the rings of Uranus, could you let me know which’ 
specific ones you had in mind? 


If you have time to read a longer manuscript and give me your 
critique, I would be glad to send you the rest of the chapter on 
Alfven's theory (about 20 pages) or the entire article (about 1?0 
pages plus bibliography). 


Yours sincerely, ^ 

Stephen G, Brush 
Professor 


Phone; (301) 454-233SC 2724 


Telex: 350827 IPST UM 


FAX: (301) 454-6062 



Chevron Oil Field Research Company 

A Chevron Corporation Subsidiary 
P.0. Box 446, La Habra, CA 90631 


25 July 1988 


Professor Gustaf Arrhenius 
Scripps Institution of Oceanography 
University of California, San Diego 
La Jolla, CA 92093 


• i 

I 

Dear Gustaf: 


After many years, I was suddenly reminded of the 
long-forgotten Icarus episode through the enclosed 
correspondence. Professor Stephen G. Brush is a renowned 
science historian who had contacted me seven years ago (when I 
was with Exxon) for background material for his research. 

The matter concerns, more than me, you and Hannes. Besides, I 
have been so far out of this field for so long. May I approach 
you once again for advice and guidance on this matter ? I have 
obtained Professor Brush' permission to transmit the material 
to you. He also said that he would be sending a draft to you 
anyway. He plans to finalize his manuscript by late fall. If 
you wish to contact him directly, his address and telephone 
number appear on his letterhead. 

I will hold off sending my comments to Professor Brush until I 
hear from you. Meanwhile, with best wishes from home to home, 

I remain, 


Sincerely yours, 



Bibhas R. De 


Encs. 



Chevron Oil Field Research Company 

A Chevron Corporation Subsidiary 
P.O. Box 446, La Habra, CA 90631 


25 July 1988 


Professor Stephen G. Brush 

Institute for Physical Science and Technology 
The University of Maryland 
College Park, MD 20742-2431 


Dear Professor Brush: 


Many thanks for your letter of July 21, 1988 giving me an 
opportunity to comment on your draft paper on the origins of 
the solar system. As discussed, I will return my comments 
within a few weeks. I am also forwarding copies of your letter 
and the enclosure to Professor Gustaf Arrhenius of the 
University of California at San Diego. 

Upon a quick glance, the draft appears to be a factual account 
of the proceedings. My comments, therefore, will be mostly in 
the nature of providing additional information and elaboration 
that you have asked for. 

Entirely unrelated to the matter at hand, I enclose a copy of 
my recently published book of poems 1 I thought that being an 
eclectic individual, you might find this of some interest. 


Sincerely yours, 

15 

Bibhas R. De 


Encs. 





UNIVERSITY OF CALIFORNIA, SAN DIEGO 


BERKELEY • DAVIS • IRVINE • LOS ANGELES * RIVERSIDE ♦ SAN DIECO • SAN FRANCISCO 
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SCRIPPS INSTITUTION OF OCEANOGRAPHY 


GEOLOGICAL RESEARCH DIVISION 
LA JOLLA, CALIFORNIA 92093 


August 12, 1988 


Dr. Bibhas R. De 

Chevron Oil Field Research Company 

P. O. Box 446 

La Habra, California 90631 


Dear Bibhas: 


Thank you very much for your recent letter with the interesting analysis by Stephen Brush. I look 
very much forward to seeing his manuscript with historical discussion of recent theories for the origin of 
the solar system. Some of them have also been condensed into perceptive cartoons (end.) by an 
anonymous artist (I suspect Cassen at NASA Ames) and distributed at a meeting that we held there last 
year. 


In response to your request, I am first making some specific comments here on the account, and then 
adding some generalizing remarks. 

Page 158: "...the paper had originally been rejected because it was based on Alfven- Arrhenius numerolo- 
( gy." It struck me at the time as ironical that the referees would make such an allegation, since the pro¬ 

claimed puipose of our model has always been to replace the pre-Faraday ideas of the nature of the space 
medium with the concepts developed and applied in observational space physics and plasma physics, and 
to avoid reliance on pure numerology such as Bode’s law in favor of explanations based on known 
processes. The band structure theory as an explanation for the distribution of matter in satellites, planets 
and rings around magnetized central bodies may prove correct or incorrect (see further remarks below), 
but to describe it as "numerology" seems misleading, and reflects the emotional overtones that are most 
noticeable in speculative fields. 

To understand the situation, one should perhaps expand on your reference to "parochialism" on page 
159. Cosmogony and hetegony, and to some extent also astrophysics and astronomy, show a great deal of 
isolation from modem space science with its exposure to the real space medium. Particularly in the older 
generation, there is an uneasiness about these unfamiliar concepts, and an unwillingness to leam about 
them, and as in the present case, to thoroughly understand the arguments from magnetospheric and inter¬ 
planetary plasma physics. It is, for example, not uncommon to find that even sophisticated "classical" as¬ 
trophysicists such as Opik or Reeves have confused critical velocity ionization with photoionization. 
Meanwhile, the critical velocity phenomenon has become a household concept among experimentalists 
who deal with cometary interaction with solar wind, or with planetary magnetospheric phenomena, par¬ 
ticularly pronounced in the Io torus in the Jovian magnetosphere. The situation is rather similar to the 
one in the early days of quantum physics, when many oldtimers, some of them brilliant theorists like 
Mach, emotionally resisted these unpleasant new ideas. 
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Marsden’s comments quoted on page 159 should probably be seen in this light; he has clearly not 
understood that your claim implicitly was not just for rings around Uranus, but that they would occur at a 
specific location in gravitational potential space, specifically in the region at the question mark in Figure 
1 in the attached paper by me and Susanne, that results from your initiative as Editor of the Alfvdn-80 
volume. The importance of your prediction, it seems to me, was that of emplacement of matter in this 
specific region. A secondary, and to most people more understandable prediction was that the matter 
would remain in the form of rings because of the location of this region inside the Roche limit. The pred¬ 
iction remains valid, also in the foim that the band structure now takes, for example in Figure 6 of the pa¬ 
per. 


To predict the distribution of matter more precisely than within the specified C and D bands around 
Uranus, with a forbidden gap between them, would be beyond the capability of the theory, and there is 
surely no other theory that has achieved either a prediction or an ex post facto explanation of the ultimate 
spacing of the Uranian rings. 

Marsden was further unhappy because you did not foresee something like "five extremely narrow 
structures." Again, the jet stream model for particle accretion model states that particles, once they have 
grown or agglomerated to sizes beyond that of strong interaction with the ionized medium (larger than 
about 1 jam), transgress to the influence of purely Newtonian forces, in ways that were developed in detail 
by Baxter and Thompson, and more recently, on the basis of the "live" spacecraft measurements around 
Jupiter, by Asoka Mendis and his collaborators. The jet stream focusing results in a large number of 
sharp ringlets inside the Roche limit; outside of this limit it is followed by accretion, eventually leading to 
single bodies. This phenomenon is of course most dramatically illustrated in the Saturnian system, with 
its hundreds of ringlets. These are in a few cases affected by small sheparding satellites, but attempts to 
use this as a general explanation have failed observationally, at least so far. Why there would be just five 
rings around Uranus, and at the precise position where they are observed, is of course beyond the expla¬ 
nation by any existing theories; it is also quite possible that a number of additional rings exist inside or 
between the present ones, that are too thin to have been observed so far. The reason why in general there 
is less mass around Uranus, than around Saturn, Jupiter, or the Sun is presumably due to the lower mass 
and thus gravitational attraction of Uranus (compare Figure 6). 

Consequently the question of the structure of the rings is a matter of celestial mechanics, physically 
separate from the plasma physical question of the emplacement of source matter for the rings. 

In summary, I think you will agree with me that one would say that plasma physics- based theory, 
specifically critical velocity considerations, predicted that matter should be emplaced in the four bands, 
A, B, C, and D, with gaps in between, and it so happens that the C band intercepts the Uranian region in¬ 
side the Roche limit, and hence preserving the matter in the form of rings rather than accreted satellites. 
Furthermore, the jet stream theory, a classical-mechanical ingredient of our model sequence for the evolu¬ 
tion, predicts the focusing of the originally diffusely emplaced dust and plasma condensate into sharply 
limited rings. The three-dimensional treatment of this problem has not progressed far enough (and is a 
formidable task) to permit prediction of how many rings would result in any given case. However, many 
other features, for example the shadow (two-thirds) effect of adjacent satellites, have been elaborated in 
impressive detail more recently by Alfvdh et al., 1985 - see below. 

It is probably also correct to say that none of the reviewers involved has anything but the vaguest 
notion of the theories involved, and of their basis in experiment and observation. 

In view of the perceived lack of insight of the reviewers in plasma physics, it would be interesting if 
one could attain some further elaboration on the statement referred to on page 162, "Others share the 
view...that the prediction has no scientific value, because it is based on an incorrect theory." Demonstrat¬ 
ing the critical velocity theoryds incorrect would indeed provide an appropriate argument; however, no 
discussion of the theory is offered. 
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All of this concerns arguments, or lack thereof, at the time your paper was reviewed and re¬ 
reviewed. Since then, several pertinent developments have taken place. 

First, Hannes and his group in Stockholm have carried out further analyses of the fine structure of 
the Saturnian system, and derived what they think is overwhelming evidence for the cosmogonic shadow 
effect (the two-thirds relationship between the partially corotating plasma on one hand and the collision- 
ally evolved Kepler orbits on the other (H. Alfve'n, I. Axnas, N. Brenning and P.-A. Lindqvist, 1985; 
Further explorations of cosmogonic shadow effects in the Saturnian rings. TRITA- EPP-85-03). Since 
this report (which may since have been published) is not readily available, I am enclosing it here. You 
will find that there are indeed striking structures there which in most cases seem to defy explanation by 
other means. 

These other means have in the meantime been extensively explored by what one might call the 
mechanistic ring people, particularly Jeffrey Cuzzi and his group at NASA Ames Research Center, who 
wish to explain the phenomena that they describe by gravitational effects of seen and unseen embedded 
satellites. They carefully avoid referring to the structures highlighted by Hannes, and to his proposed in¬ 
terpretation, and the compliments are returned by Hannes, who finds the customary discussion of other 
current studies to be unnecessary or irrelevant. 

A problem is consequently that neither group refers to each other’s work, and there is no discussion 
between diem or any cross- references in the respective articles. This results, of course, from the high de¬ 
gree of emotion that often surrounds subjects like these, and which is at least to some extent is due to the 
way in which Hannes treats fellow scientists of different persuasion; plaintive terms that are used in the 
scientific community range from the more polite "idiosyncratic" to more angry terms such as "arrogant." 
One would rather like to see a dispassionate and objective discussion of the arguments of both sides, how¬ 
ever, that is not the case. 

Second, some interesting and highly significant analysis has been carried out of the lifetime of the 
Saturnian rings against collision with micrometeorites, and the fate of the impact plasma generated in 
these collision events. Here for once the work has been carried out by skilled and knowledgeable plasma 
physicists, particularly Ted Northrop and his collaborators at Goddard Space Flight Center (Northrop and 
Connemey, 1987; Reference in A & A). The important result of this analysis is that the lifetime of the Sa¬ 
turnian rings is of the order of less than 10 s years, and hence, according to this work, cannot possibly 
reflect the distribution, at least of the original material, from the time of the birth of the solar system. 
This point disturbs Hannes, and he is still looking for what he considers "the hidden error" in the argu¬ 
ment. It seems to me, however, that this recent age of the material in the ring system is less important 
from the point of view of the hetegonic argument, and rather illustrates the importance of our proclaimed 
actualistic principle; MHD-and mechanical processes today generate the structure as we see it, and there 
is no reason to believe that the situation would have been different in the past; the ring system would thus 
represent a steady-state system extending back to the birth of the solar system; it is like the proverbial 
conundrum of the many-times darned sock, where the original material has been completely replaced 
many times over, but the original shape remains. If the sock is still the original sock or not is a philo¬ 
sophical problem that has ceased to fascinate us today, but the object illustrates how the darning process 
works that can maintain the shape of the sock in minute detail. 

The third development of importance is the extended theoretical work on the critical velocity 
phenomenon and its application to the Io toms in the Jovian environment, and to Halley’s Comet. The 
basic qualitative study was carried out by Brenning as his thesis work in Hannes’ group in Stockholm. 
The quantitative analysis and fine honing of the theory has been done by Alec Galeev at the Space 
Research Institute of the USSR Academy of Sciences. The result of this work is that, as one would ex¬ 
pect, the critical velocity instability appears only within certain column density limits which cover the 
range of about two orders of magnitude. The Galeev factor, which is largely a function of column densi¬ 
ty, enters in the denominator of the critical velocity expression. As a practical result, and as predicted and 
explained by this development of the theory, the critical velocity effect is indeed seen in the Io toms, but 
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not in the Halley tail, where the density is too low. This development does, of course, not necessarily per 
se decrease the credibility of the band structure as a result of critical velocity. However, it imposes on the 
hetegonist the duty to demonstrate that at the time of formation of the solar system the plasma and neutral 
gas density distribution of the circumsolar and circumplanetary regions were just right for critical velocity 
ionization to occur, and for the width of the bands not to become overlapping. Hannes might say that the 
fact that the bands are there clearly shows that the conditions were right; the rest of the world might, how¬ 
ever, not be entirely satisfied with such a messianic message without detailed discussion of the implica¬ 
tions. 


Finally, then remains the question: are the bands there? This is something that we have tried to ap¬ 
proach in the enclosed paper. The answer is that indeed you can statistically justify 1,2, 3, or more bands 
depending upon your specifications. If you demand, for example, four groups, you get a distribution such 
as in Figure 6, very similar to the one more artistically drawn by us before and copied in Fig. 1. There are, 
however, very important differences; the C-D gap suggests itself between Saturn and Uranus instead of in 
the region of Neptune, and in the satellite system it appears between Callisto and Ganymedes in the Jovi¬ 
an system; Rhea and Dione in the Saturnian system, and Miranda and the rings in the Uranian system. 
This statistically indicated distribution removes the slope in the bands, to which we ascribed special 
significance in the past (NASA SP-345; Evolution of the solar system, 1976). The need remains to ex¬ 
plain the Martian satellite system by other means, such as commonly done by capture of asteroids from 
the Mars-Jupiter region, but this also remains a demerit for our picture, since it is somewhat of an ad hoc 
explanation. And the question also, of course, remains why one should have just four groups, why not 
three or five, and also the impression that the gaps in some cases are not terribly pronounced, even if they 
are indicated by an objective statistical test. 

An important future input in the hetegonic problem is likely to come from the extended observa¬ 
tions with increasing resolution and with new techniques, of the formation and disappearance (presum¬ 
ably by aggregation into solid bodies) of dust discs around active T-Tauri stars with intense, bipolar plas¬ 
ma flow. Here we seem for the first time to have a real-time picture of potential analogs to our solar sys¬ 
tem in a state of formation, and although the resolution is much better in the fossil products that we see in 
our own neighborhood, the relative timing of the evolution of the central star, the surrounding disc, the 
interstellar cloud remnant, and the plasma medium are further removed from speculation than is the case 
in our own solar system. This will be the subject this fall of a workshop organized by Professor G. Gahm, 
one of the growing number of young astrophysicists who bridge between classical astrophysics and plas¬ 
ma physics. 

It is clear that the various attitudes to this entire problematic have to a large extent been based on, or 
influenced by, not so much objective scientific criteria as emotional reactions and personality irritations. 
What I find particularly appealing in the Alfve'n type of approach is the introduction of modem concepts 
of the space medium, and the insistence that attempts to modeling the murky past take into account the 
effects of the all-pervasive electric and magnetic fields in space. The "real world" plasma physics has 
proven to be extremely complex and at many levels mathematically intractable. Hence this approach, 
although healthier by virtue of being closer to what we today regard as reality, can hardly provide at this 
time a decisive solution to the web of problems that concern the origin and early evolution of the solar 
system. To paraphrase inversely the critical comment by Elliot and Kerr, quoted on page 162,1 would 
think that several detail aspects of our compound model might be wrong, but for the right reasons, and 
therefore they should hold some weight in scientific circles. 

It is interesting to note that the particles- and fields approach to solar system evolution and space 
physics in general is not new; it goes at least back to Kepler and Descartes and had one of its latest prota¬ 
gonists in Swedenborg. These early scientists, lacking knowledge of the importance of gravitation or 
unwilling to accept this mysterious idea, were convinced that magnetic forces controlled the motion of 
the celestial bodies and the structure of the universe. I have, as you know, recently tried briefly to review 
these beliefs in an article on Swedenborg which I also enclose here. 
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Hannes will probably be remembered two hundred years from now as an ingenious pioneer in 
modem plasma physics, who also applied his intuitive insights to a first attempt to understand the origin 
of the solar system in terms of late 20th century scientific progress in a way that may appear rudimentary 
to 22nd century scientists, but in 20th century terms introduced a new way of thinking. Thus, the contro¬ 
versies discussed are of some interest in the paradigm terms of Thomas Kuhn, although their philosophi¬ 
cal purity is flawed by human frailties. 

I am looking forward to seeing Professor Brash’s article; please give him my best regards when you 
write to him. 


Sincerely, 

Gustaf Arrhenius 


GA/drc 

Enclosures 

P.S. While writing this I received a direct inquiry from Professor Brush. As an answer I take the liberty 
of sending a copy of this letter to him, including the enclosures, since you are already familiar with them. 


G.A. 



UNIVERSITY OF CALIFORNIA, SAN DIEGO 
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SCRIPPS INSTITUTION OF OCEANOGRAPHY GEOLOGICAL RESEARCH DIVISION 

LA JOLLA, CALIFORNIA 92093 


August 16,1988 


Professor Stephen G. Brush 
The University of Maryland 
Institute of Physical Science 
and Technology 
College Park, Maryland 20742 

Dear Professor Brush: 

Many thanks for your letter of July 29. I was interested to learn, originally from Bibhas De, about 
your review article which would be timely and interesting. 

I am currently preparing a paper for a symposium this fall on dust discs around young stars, and I 
will in that context try to test various current theories against the observed timing and character of events 
as observed in these live experiments on solar system formation. I am also, in preparation for a sixty year 
celebration of Professor Devendra Lai (as usual, confidentially), writing a paper together with Professor 
Asoka Mendis, dealing with the impasse of present accretion theories, and a proposed solution, based on 
the motion and sweep-up of charged dust particles by the inner Jovian and Saturnian satellites. In both of 
these undertakings, your historic overview would be of interest, and I would be most happy to read the 
draft. 


At a workshop last year, John Wood, with my encouragement brought up for discussion why the 
AlfVen-Arrhenius scenario has met with so relatively little understanding in this country (in the Soviet 
Union and Germany its concepts are much more generally discussed). A1 Cameron offered as the most 
cogent explanation that beyond very broad quantitative predictions and explanations, the plasma physic 
aspects are not elaborated in quantitative detail. This is probably part of the truth, since in the eyes of 
many scientists, respectability comes from extensive calculations, even if the basic assumptions are ques¬ 
tionable. Alfvdn as a brilliant mathematical physicist has indeed always been of the opinion that real 
plasma physics involves such complex phenomena that they can at the present time only be treated quali¬ 
tatively or semi-quantitatively, and that all assumptions about what happened in the past must therefore 
be based on observation of present day structures and phenomena. 

However, Cameron’s polite explanation is only partly true; other factors are discussed in the en¬ 
closed letter that I just sent to Bibhas De in response to his inquiry. In contrast to Alfvdn, Cameron is a 
congenial, jovial, and patient participant in innumerable meetings and symposia, an integrator of ideas (as 
illustrated by the cartoon), and a friendly and patient informal discussant over innumerable beers long 
into the night. The verbal abuse to which he and other infidels have been exposed by Alfvdn makes it 
understandable that he and many suffering colleagues are less than enthusiastic consciously or subcons¬ 
ciously about enjoying ideas associated with his name, however much scientific respect it commands. 

The enthusiasm instead comes from space plasma physicists, and after a long gestation period there 
appears to be a recent breakthrough reflected in their experimental programs also when it comes to the in¬ 
terpretation of the past. This is reflected for example by page 13 of NASA’s announcement pamphlet 
"Outward to the beginning; the CRAF and Cassini Missions of the Mariner Mark 2 Program", which 
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states that "the interactions of Saturn’s magnetosphere with the rings and with Titans atmosphere are the 
most complex examples of these phenomena in the solar system. The magnetospheric interactions with 
dust and moonlets in the ring plane provide information about some of the processes involving the in¬ 
teractions of plasma, dust, and irradiation that were important at the beginning of the solar system, when 
the planets were formed." 

The testing of various ideas against the new IRAS observations of ascent stellar-planetary systems 
will also be of importance in this context, in view of the evidence there of the state of excitation of the 
circumstellar disk medium. Jovian and Saturnian magnetospheres provide other test arenas where the 
role of dust-plasma interactions have already been quantified. 

Looking forward to your manuscripts, and also to your reprints and preprints. 


Very sincerely yours, 



Gustaf Arrhenius 
Professor of Oceanography 


Enclosure 



Chevron 



Chevron Oil Fieid Research Company 


( 


A Chevron Corporation Subsidiary 
P.0. Box 446, La Habra, CA 90631 


18 August 1988 


Professor Stephen G. Brush 

Institute for Physical Science and Technology 
University of Maryland 
College Park, MD 20742-2431 


Dear Professor Brush: 

By now you will have received Professor Arrhenius '"s extensive 
comments related to your manuscript. He has devoted a large 
amount of time and thought to this, and has said much more 
elegantly and eloquently anything I could have said. So please 
accept his comments as being our collective view. I draw your 
attention especially to the Arrhenius & Arrhenius paper which 
I believe will be an integral part of the Alfven-Arrhenius 
theory from here on. I also enclose some additional material. 

Petelski et. al. acknowledge the prediction of the Uranian 
rings based on the Alfven critical velocity effect. The five 
authors represent two major European institutes engaged in 
experimental space research. This and similar other papers 
(you have cited McLaughlin and Newell) would seem to 
contradict the Elliot & Kerr implication that our prediction 
"does not hold much weight in scientific circles". 

In response to your query regarding the other predictions of 
the Alfven-Arrhenius theory, I enclose a page from Alfven's 
book Cosmic Plasma , which enumerates the discoveries that 
subsequently confirmed the predicted band structure. 

While I shall be honored to receive a draft of your full 
article, it may be more helpful from your point of view to 
send this to Professor Arrhenius. It has been a decade since I 
was active in this field, and I have lost touch. I am, 
however, deeply gratified to see that the small role I played 
in propounding the Alfven-Arrhenius ideas is still remembered. 
Good luck with your project! 


Sincerely yours, 



Bibhas R. De 


( 


cc: Professor G. Arrhenius 
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LA JOLLA, CALIFORNIA 92093 


September 14,1988 


Dear Professor Brush: 


I wish to acknowledge receipt of the reprints that you kindly sent me together with the manuscript 
which I have begun to read, and which strikes me as a most interesting, objective and well documented 
analysis of the problematics, which is deepened by the erudite historical-philosophical perspective. It is 
also gratifying to see appropriate attention and credit given to Schmidt and his followers. 

Perhaps because I have not yet penetrated sufficiently into the manuscript, it strikes me as heavily 
colored by the enclave of largely classical physicists on the U.S. east coast. This does not affect the qual¬ 
ity in the classical-physics and -astrophysics viewpoints, which are well represented. However, this 
"classical" group in solar system evolution must be characterized as largely naive in modem space plasma 
physics. This of course does not prevent enterprising generalists such as Cameron or Hoyle to venture 
into this field; as I think that you have pointed out, Cameron for example, who likes to continually bring 
his ideas up to date, is following the signs of the time, and is bringing graduate level plasma physics more 
and more to bear on his program. 

There is however considerable difference between the idealized rudimentary form of plasma phy¬ 
sics, developed by elegant expansion of kinetic gas theory and pioneered by scientists such as P. P. Debye 
on one hand, and the extremely complex "real" plasma physics that has to be faced, in their everyday 
woric, mainly by two groups of scientists, those dealing with controlled and uncontrolled fusion in the la¬ 
boratory and in star wars, and those who are concerned with the actual space medium in the context of ex¬ 
ploration of the planetary magnetospheres and the interplanetary medium. One problem is of course that 
the majority of people in this field are too busy to concern themselves with (to quote from W.H.Ip.) "cra¬ 
zy" subjects such as reconstruction of the early solar system, but there are some exceptions, and you 
might like to draw on their discussion and views as a counterbalance to the neutral gas hydrodynamicists 
and celestial mechanicians. 

Among these may be mentioned Prof. A. Dessler (I think, at Rice now), Dr. T. Perratt at Los 
Alamos National Laboratories, Prof. C. F. Kennell at UCLA, Prof. D. A. Mendis (the pioneer in the phy¬ 
sics of dusty plasmas) here at UCSD, Prof. S.-I. Akasofu (Univ. of Alaska; an electrophysical outpost) 
and in the center of present space activity Prof. R. Sagdeev and his group including Prof. A. Galeev at the 
Space Research Institute of the Akad. Nauk. In the Soviet Union, just as here, there is a strong compart- 
mentalisation of methodology and expertise in scientific programs, as you so aptly call them, again with a 
preponderance of eminent classical physicists without any knowledge of modem plasma physics such as 
Safronov, and on the other hand those busily exploring the nearby parts of the universe, and thus with 
hands-on knowledge in the field but in most cases without any interest in the past except as a science 
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fiction pastime. One of the few observing astrophysicists who attempt to bridge this gap is Professor 
Gosta Gahm at the Stockholm Observatory. He has trained himself in both fields, and is focusing on the 
study of the interstellar cloud medium surrounding active young stars, including the formation of dust 
disks, although not in the quiet mode of Safronov - Goldreich - Ward, but at the state of excitation ob¬ 
served, or inferred. I think that you would find the views of some of these people illuminating. 

As you realize, for example from our introduction (end. 1) to the recent Alfvdn 80 year volume, ini¬ 
tiated by Bibhas De, Alfvdn’s ideas are by no means indiscriminately accepted by contemporary workers 
in plasma physics or its application to the original solar system, but there is a feeling among them, rather 
lacking in the "classical" field, that his uncanny intuition has several times in the past outlived temporary 
counterindications. One of the problems is of course that Alfveh himself also believes in this intuition, 
and hence considers discussion of other views as a waste of time. 

I noticed your discussion on the history of lead isotope dating and enclose a biographic article with 
relevance on this subject as end. 2. 

As you point out, the strength (and dipolar configuration) of the primordial solar magnetic field is a 
priori unknown, although there is an increasing number of measurements on young stars, some of solar 
size (Gahm and I will collate available data at a workshop next month). Under these conditions I have in 
the further development of my joint program with Alfveh emphasized paleomagnetic measurements of 
chemical remnant magnetization (CRM) in the relatively unaltered carbonaceous meteorites as important 
evidence. This became the subject of the Ph.D. thesis of one of my students, Aviva Brecher, I attach, as 
end. 3, our published account of the, as we felt, rather convincing evidence of fields of the assumed 
strength. Similar conclusions were reached at that time also by Baneijee; more recent measurements with 
more refined and precise techniques by David Strangway, one of the foremost experts in rock magnetism, 
indicated fields several times stronger than our average. 

I think that you briefly mention some of these authors and data; since I, in this case, am a believer in 
the actualistic principle (to which I had the pleasure of introducing Alfve'n) I consider these results to 
deserve more exhaustive emphasis in weighing the experimental pros against uncertain theoretical cons. 

Another area, where some conceptual clarification may be in place, concerns the so-called "late 
heavy bombardment". It should be pointed out that the only place where this is actually dated (to some 
extent) is on the Moon; the pock marks that we see in other places in the solar system would appear indis¬ 
tinguishable from those acquired during the terminal accretion period, except where they, in some rela- 
tively rare cases, appear in Marti anjsmoothed by erosional processes. As you may have noticed in our 
1976 work, we therefore suggested as an alternative, that the late heavy bombardment is local earth-moon 
history, and the possible effect of the sweep up of normal satellites that the earth presumably should have 
had, by the captured or in other ways introduced Moon; I enclose (|) a copy of the original paper on this. 

In general, it is not quite clear from your manuscript, at least as far as I have read it, that our later 
development of Alfvdn’s original concepts, summarized in the 1976 book and in other papers, differ on 
important points from the earlier ideas. You will find for example that Alfvdn earlier, for no other rea¬ 
sons than not to complicate the picture, visualized separation in time and place of the formation of the 
Sun and of the source cloud, from which the circumsolar material was presumed to form. In order to con¬ 
form with the developing observations of star formation, the assumption in our joint "program" is that 
there was a sequential formation in the same interstellar cloud of the magnetized protosun, the planetary 
source emplacement and accretion, and ultimately satellite formation around the magnetized planets. The 
"clouds" that you mention, do in this work not refer to different interstellar clouds, but to the circumsolar 
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(planetary) emplacement regions of infalling neutral gas, ionized by critical velocity ionization at 
specific, quantized solar distances, and to the analogous emplacement regions at the same potential ener¬ 
gies, around the planets. In potential energy - central mass space AlfVe'n has referred to the resulting sur¬ 
faces as "bands", and that terminology has been retained. There are also other important points where our 
joint work has led to modifications in principle of some of the original ideas, and such modifications will 
presumably continue to accumulate. 

I intended this as a few initial comments on your manuscript; I better stop at this point, to return to 
these questions at a later time when I have had a opportunity to read your important and interesting work 
to the end. It appears to me as a better integrated presentation of the problems and approaches than any 
of the individual protagonists have so far been able to produce. 


With best regards. 


Gustaf Arrhenius 



BIBHAS R. DE 
P. O. BOX 446 

LA HABRA. CALIFORNIA 9063J 


1 February 1990 


Dear Professor Brush: 


I read with great interest your recent essay in EOS. 
I have also forwarded a copy to Carl-Gunne 
Falthammar in Stockholm, who will show it to Hannes 
Alfven. 

Personal involvement aside, I think it is a 
scholarly and well-researched article. It is 
astonishing how an "outsider" like yourself has 
developped such a thorough grasp of the diverse key 
questions that one would expect from only those 
well-versed in the various fields covered. 

Good luck on your future endeavors. 


Sincerely yours. 


Professor Stephen G. Brush 
Institute for Physical Science 
and Technology 
The University of Maryland 
College Park, MD 20742-2431 



